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Self Instructional Package No.

ALKANES - PREPARATIONS

For 1912, the Nobel Prize was awarded to Victor Grignard (1871-1935) "For the
discovery of the so-called Grignard reagent, which has greatly helped in the
development of organic chemistry during these ast years."

DESCRIPTION OF THE PRIZE-WINNING WORK*

"The preparation of the organo-magnesium ethers is, in general, extremely
simple. The apparatus is just a round-bottomed flask connected with a good
ascending condenser and with a dropping funnel with stopcock, but it is indi-
spensable that everything be absolutely dry.

"One atomic weight of magnesium, in the form of fine filings, is placed
into the flask. On the other hand, one molecular weight of the halogenated
hydrocarbon to be used--for example, methyl iodide-is dissolved in an almost
equal volume of perfectly dry ether which. was kept over sodium. Of this
mixture, 25-30 c.c. are added to the magnesium. A lively reaction begins
after a very short time. Then, 250-300 c.c. of ether are added, and the re-
action is kept going by additionof .the rest of the reaction mixture drop by
drop. The reaction is completeA6Y short heating, if necessary. Under these
conditions the magnesium disappears completely. In general, a clear or
slightly colored solution is obtained, in which, however, very fine particles
of iron, an impurity in the magnesium, produce a momentary haze of slate color.

"The compound, prepared as just indicated, shows all the characteristics
of organo-metallic compounds; it changes rapidly in air, absorbs oxygen and
carbon dioxide, is decomposed violently by water, and reacts strongly with
almost all functional groups. These operations can usually be carried out
without any change in the apparatus. It suffices to add, through the dropping
funnel, the antagonistic compound dissolved in a convenient quantity of water-
free ether. Thus, either a solution or an oily or crystalline separation is
obtained, and the reaction is completed, if necessary, by a more or less pro-
longed heating. After that, all that remains to be done is to hydrolyze the
compound."

*Translated from "Le magnesium en chimie organique," Bulletin de la Societe
Chimique de France, Vol. XIII (1913), p. 1.
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Self Cnstructional Package No. 5

Form A - Set of Objectives

DEFINITIONS -

The student will be able to define and illustrate with appropriate
examples where applicable the following terms: GRIGNARD compound,
GRIGNARD synthesis, WURTZ synthesis, ORIENTATION, REACTIVITY, SELECTIVITY,
CRACKING, PYROLYSIS, HYDROCRACKING, STEAM CRACKING, KNOCKING, COMBUSTION,
HEAT OF COMBUSTION.

PREPARATIONS -

The student will be able to write the chemical reactions for the following
preparations: Grignard synthesis, Wurtz synthesis, Lithium-Copper synthesis
and synthesis using Zinc and Acid.

The student will be able to determine the reagents required for the syn-
thesis of a given alkane from a given reactant. From.the given reagents and
the product desired, the student will be able to identify the reactant required
for the synthesis.

The student will be able to explain why the Grignard synthesis is a two-
step synthesis and why it requires dry apparatus.

REACTIONS -

The student will be able to write the balanced reactions for combustion
and halogenation of different alkanes.

The student will be able to write the step by step mechanisms for the
halogenation of alkane reactions.

The student will be able to predict the orientation in the halogenation
of alkane reaction and consequently identify the intermediates and the major
product.

The student will be able to compare different alkanes and different
halogens with respect to their reactivity.

The student will be able to compare different halogens with respect to
their selectivity.

The student will be able to calculate the percentage composition of the
mixture of the products obtained in the chlorination or the bromination of
simpler alkanes (not more than 5 C atoms).

5
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MULTi:TEP SYNTHE.TIC SCHEMES -

The student will be able to devise multi-step synthesis schemes for the
synthesis of different alkalies from a given reactant.

The student will be able to identify all the reagents in a given multi-
step synthetic scheme.

The student will be able to identify the intermediate compounds formed
in a multi-step synthetic scheme.

6



Self Lnstructional Package No. 5
Form B - Self Evaluation Exerctse

ALKANES - PREPARATIONS AND REACTIONS

I. The reagents which can be used tu prepare BUTANE from 2-BROMO BUTANE
are:

a) SODIUM

b) ZINC, ACID

c) Li, CuBr, METHYL CHLORIDE

d) MAGNESIUM, ETHER, WATER

2. The following statements about the Grignard Synthesis are true:

( i-ignard compound will react with water or alcohol.

b) Grignard synthesis is a two step synthesis.

c) The apparatus used in the Grignard synthesis must be dry.

d) Water, magnesium and ether are added to the reactant in the first
step.

3. Identify the correct statements below:

a) Best results in Wurtz synthesis are obtained with primary alkyl
halides.

b) Wurtz synthesis is useful only for the synthesis of symmetrical
alkanes.

c) Lithium dialkyl copper compounds gives best result in the reaction
with tertiary alkyl halides.

d) The function of ether in Grignard synthesis is to slow down the
reaction.

4. In a series of free radicals listed below, identify the one with
maximum stability and the one with minimum stability.

ccc ccccc ccccc cccce
11 III IV



SIP #5
Form 11 - Soli Evaluation Exercise

Maximum Stibility Minimum Stability

a) L a) IV

b) II b) III

c) III c) IV

d) IV d) III

5. Identify the correct statements about the halogenation of alkane
reaction:

a) Bromine is more reactive than chlorine.

b) Bromine is more selective than chlorine.

c) Bromination of isobutane will produce larger percentage of the
major product than chlorination.

d) Bromine reacts faster than chlorine.

6. The major product obtained in the bromination of 3-methyl pentane is:

a) l-Bromo-3-1ethyl Pentane

b) 2-Bromo-3-Methyl Pentane

c) 3-Bromo-3-1lethyl Pentane

d) 2-Bromo-2-Methyl Pentane

7. Identify compound B produced in the reaction sequence below:

2-Methyl Butane
Br hv Na Li CuBr Ethyl Bromide

2'
)1. B

a) 3,3,4,4,5-Pentamethyl Heptane

b) 3,6-Dimethyl-3-Ethyl-Octane

c) 3,3,4,4-Tetramethyl Octane

d) 3,6-Dimethyl Decane

8
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;;IP

rorm h - Sell EvaluatIon Exercke

locntlfy comp(und C formed In rhe reaciton Hequenee below:

BUTANE

hv
A

Na

a) 3,4,7-Trimethyl Nonane

b) 3,4,5-Trimethy1-4-Ethyl Hcptane

c) 3,4-Dimethyl Decane

d) 3,4-Dimethyl-4-Ethyl Octane

hv Li CuBr A

tow

9. The reagents required for the laboratory synthesis of 3-Methyl Pentane
from Ethyl Bromide are:

a) SODIUM, Br2, Light; Li; CuBr; PROPYL BROMIDE

b) ZINC, Br2, Light; Li; CuBr; ETHYL BROMIDE

c) SODIUM

d) SODIUM, Br
2

, Light; Li; CuBr; ETHYL BROMIDE

LO. Che reagents that could be used for the laboratory synthesis of
2,3-Dimethyl Butane from Propane are:

a) BROMINE, Light; SODIUM

b) BROMINE, Light; ZINC, ACID

BROMINE, Light; Li; CuBr; ISOPROPYL BROMIDE

d) BROMINE, Light; Li; CuBr; PROPYL BROMIDE

9
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l'ot m 14 !;val oat Ion 1:Net Is

Me reactant A which :d4otild tled in the synthosta below Is:

A

Na I, I (ultr ."-Bremo Butane

:,3-1)1methyl Pentane

a) l'altyl Bromide

h) Propyi Bromide

c) Propane

d) Isopropyl Bromi(I e

12. Reaction of an alkane with heat aud excess oxygen will yield:

a) Allwnes

b) carbon dioxide, water

c) smaller alkanes

d) carbon dioxide, water, heat

13. Cracking of alkanes can be defined as:

a) pyrolysis of alkanes

b) decomposition of larger aikanes by the action of heat

c) reaction of alkanes with excess oxygen

d) reaction of alkanes with steam

14. Circle the correct statements below:

a) ilydrocracking is the cracking of alkanes in the presence of oxygen.

b) Octane number indicates the relative anti-knock tendency of the

c) "Iso-octane" has a low octane number.

d) Tetraethyllead is added to the gasoline to increase the amount of
"Iso-octanc".

1 0
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P.ok-1,wo No.

rkitAri - RoIvfonklo CoIdo

AEKANFS - PREPARATtON!--; AND REACTIONS
.10.141. .11a7.¢1.*111.1.F.1101100.11WOMW 11,10/.

fho Ro1ofonoo CnIdo should ho ntiod In conllinctIon with Form 11 or the Soli
Evaluation ExcvOirW. The references give the correlation between the
questions In Form 1 nd the available material In thv textbook and in the
form of tapes.

Questions Chapter 3, Section 15,16,17 Morrison c1 Boyd
Organic Chemistry

9nostIon Chapter 1, Section 24

Questions 5,6 Chapter 3, Sections 21,22,27,28

Question 15 Chapter 3, Section 20,21

Question 12 Chapter 1, Section 30

Questions 13,14 Chapter 3, Sections 30,31

in addition to the above-mentioned sections of Chapter 3 in your textbook,
additional explanations and examples to be used for Questions 1,2,3,7,8,9,
10,11, can be found in yAPE - with the accompanying worksheet and answer
sheet titied, Alkanes-Prvarations.

For Questions 4,5,6,7,8,9,15, additional explanation and examples are provided
in TAPE 2 - with the accompanying worksheet and answer sheet titled, Alkanes-
Reactions.

12
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When a king asked Euclid, whether he could
not explain his art to him in a more com-
pendious manner, he was answered, that there
was no royal way to geometry. Othar things
may be seized by might, or purchased with
money; but knowledge is to be gained only by
study, and study to be prosecuted only in re-
tirement.

---Johnson

Self Instructional Package No. 5
Tape 1 - t....rksheet

ALKANES PREPARATION

I. Hydrogenation of Alkenes

Pt,Pd or Ni
> CnH2n+2CnH2n + H2

Alkene Alkane

II. Direct Reduction of Alkyl Halides

Alkyl Halide RX (R = Alkyl group X = Halogen Atom)

RX + Zn + RH + Zn++ + X-

Or

RX
Zn, Acid

RH

III. GriRnard Reaction - Indirect Reduction of Alkyl Halides

Ether HA
RX + Mg > RMgX RH + Mg(A) X

Alkyl Halide Organo-magnesium Halide Alkane
Grignard Compound

Or

RX
Mg

Ether

Step 1

RMgx

1 3

12

H20 or

ROH or

NH
3

Step 2



SIP 115 Tapel Worksheet

IV. Wurtz Reaction

2RX

Alkyl Halide

Or

Na
RX

+ 2 Na

R-R

R-R + 2NaX

Alkane

V. RX + 2Li 7 RLi + LiX

2 RLI + CuX R2CuLi + LiX

R
2
L1Cu + R1X > R-R1 + RCu + LiX

Or (abbreviated version)

Li CuX R 1X
RX > RLi > R LiCu R-Rl

Alkyl Halide Intermediate I Intermediate II Alkane
Alkyl Lithium Lithium Dialkyl Copper

Compound

Example 1. Grignard Reaction

Step 1.
6- S+

._+
RX + Mg R X Grignard Reagent (R

s-
Mg has a )

ether T T (considerable)
anhydrous polar ionic (carbanior )

bond bond (character )

Step 2.

R Mg X + hOH R-H Mg(OH)X

Salt of stronger weaker acid
weaker acid acid (Alkane)

R Mg X + H NH2

Magnesium Hydroxy Halide

> R-H Mg(NH2)X

stronger acid Magnesium Amino Halide
(Ammonia

R Mg X + HOR > R-H Mc" (OR) X

strongr acid Magnesium Alcoxy Halide
(Aicohol)

Solvation of Grignard Reagent by Diethyl Ether

+ R Mg X

13
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Self Instructional Package No. 5
Tape I - Worksheet

Assignment No. 1

Write Oe reactions for the preparation of 3-methyl pentane from 1-chloro-
3-methyl pentane

Assignment No. 2

Inert Irma was asked to describe the preparation
of isobutane from isobutylbromide. Her answer
is given below.

Identify all the mistakes and correct her
answer.

1. Reduction with zinc and acid

CH CH (CH
3

) CH
2

Br
Zn

3
CH (CH )

3 2

U. Grignard Reaction

H20
CH3 CH (CH3) CH2 Br

Mg Ether ou ou
kfouk.0 1/4,[13,2

Assignment No. 3

Identify the reagents in each one of the preparations listed below.

2-Bromo Butane > 3,4-Dimethyl Hexane

2-13romo Butane y Butane

1-Chloro-2-Methyl Butane 3,6-Dimethyl Octane

14



SIP #5 - Tape 1 Worksheet

Assignment No. 4

Confused Clyde was asked to identify the reactants
in the preparation of a number of alkanes. His
answer is given below. Make all the necessary
corrections.

a. Isopropyl Bromide

b. 2-Bromo Butane

c. 2-Bromo Butane
Mg

Zn, Acid

Na

Ether

Example 2. Wurtz Synthesis

Na
RX

Alkyl Halide

H
2
0

> R-R
Alkane

+
R-X + 2Na R - Na + NaX

Example 3.
Na

CH
3
C1 > CH3 - CH3

9,1-Dimethyl Butane

2,3-Dimethyl Butane

Butane

Na
CH3-CH2 Br -----> CH3 CH2 CH2 CH3

%

or
Na

Example 4.
............. ...... _,

a. R-iX + kilt , It-R + NaX

j Na Na Plane of Symmetry
i

b. C-C-C-C
-1

Br Nal

C-C-C-0

Or Na

Plane of Symmetry

1 6
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SIP #5 - Tape 1 Worksheet

Example 4. (continued)

C. iC1 Clig-y-

:Na Nai

Na

Assignment No. 5

+ NaC1

Identify i.e. draw the structures and name the products in the following
reactions:

Na
2-Bromo Pentane

Na
2-Bromo-3-Methyl Butane

1-Chloro-3-Methyl Pentane
Na

n-Butyl ChloridE Na

Assipnment No. 6

Identify i.e. draw the structure and name the reactants in the reactions below.

Na

Na

Na

Na

2,3-Dimethyl Butane

Decane

2,3,6,7-Dimethyl Octane

3,4-Diethyl Hexane

Assignment No. 7

From the list of products supplied below, identify the ones which correspond
to the given reactions.

1-Bromo -4-Methyl Hexane

2-Bromo Hexane

3-Bromo Hexane

2-Bromo-3-Methyl Pentane

3-Chloro-2-Methyl Pentane

Na

Zn,acid

Na

Na

Mg, Ether

1 7

16
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SIP #5 - Tape 1 Workshot

Assignment No. 7 (continut,d)

Products:

(1) 3,4,5,6-Terramethyl Octane (4) 3-Methyl Hexane

(2) 4,5-Diet:Iy1 Octane (5) 5,6-Dimethyl Decane

(3) 2-Methyl Pentane

Assignment No. 8

Forgetful Fri!.da was asked to identify the reactants
and the teageats in a number of synthesis. She has
done so but forgot to identify them with the correct
product. Match the reactants and the reagents with
the correct products.

Reactants

(1) 2-Bromo-4-Methyl Hexane

(2) 2-Chloro-3Ethyl Pentane

(3) 3-Bromo Pentane

(4) 3-Bromo-4-Ethyl Hexane

(5) Isobutyl Chloride

(6) 1-Bromo-2,5-Dimethyl
Heptane

Assignment No. 9

Products

(1) 3,4,-Diethyl Hexane

(2) 2,5-Dimethyl Hex ne

(3) 2,5-Dimechyl Heptane

(4) 4,5-Dimethy1-3,6-Diethyl Octane

(5) 3-Methyl Hexane

(6) 3-Ethyl Hexane

() () Reagents

Na

Or

Mg,Ether H20

Or

Zn, Acid

Identify (draw the structures and name) all the products obtained in a reaction
of a mixture of aklylhalides: idopropyl chloride and n-butyl chloride with
sodium.

Assignment No. 10

When a mixture of two alk.v1 halides reacted with sodium, the following products
were obtained. Identify the original reactants.

products: 2,4-dimethyl hexane 3,4 dimethyl hexane
2,5-dimethyl hexane

1 8
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SIP #5 - Tape 1 Worksheet

Assignment No. 10 (continued)

Example 5. Copper Lithium Reaction

R-X
Li

R -Li

Alkyl Halide Organo Lithium Compound

2R-Li + Cu X R Cu Li + LiX (R
2

Cu
+

Li
+

)

2

Dialkyl Copper Lithium Complex

(RT

or ( _ Cu+ Li+)
(R:

R: 6+

Li + R 7 R-R
1 - + + -

+ R:Cu + Li X

R1X should be a 10 Alkyl Halide
in order to obtain best results

Example 6.

CH
3
CH

2
Cl + 2Li ). CH3 CH2 Li + LiC1

2C113 CH2 L! + Cu Cl ,(CH3 CH2.).1 Cu Li + LiC1

. (CH3 CH2)2 Cu Li + Cl-CH2.CH2 CH3 ----+CH1 CH9 CH2 CH2CH3 + CH3 CH2 Cu + LiC1

. ."

Ethyl.. Group ProPryl Group

Pentane
Li CuX C -C -C -C1

C -C -C1 --)C-C Li (C-0)2 CuLi C-C-C-C-C

Abbreviated:

Alternative Last Step: CH
3

CH
3

(CH3CH2)2 Cu Li CH
3
-CH-C1 cH.1:5H2 - CH -.CH3

Ethyl Group I;:81;;opyl Group
.....

Abbreviated:

Li
C-C-Cl C -C -Li

CuX
(C-C .}?

19
13

Cu Li
2-Methyl Butane

C--C1 C-C--C



SIP #5 - Tape 1 Worksheet

Example 7.

(CH3)
2

CH-ci + 2Li

(CH3)2 CHC1 + CuCl

(CH
3
)
2

CHLi + L1C1

[(CH3)2CH42 Cu Li

[(CH3)2 CH42 Cu Li + CH3 w Br CH2 CH34(CH3)2 CH CH (CH3)

CH Cu

Or

(..-c:).2 Cu Li

...

Abbreviated:

C-CC-C1

Br

or

L

or

CH2CH3 + (CH3) 2

+ LiC1

Li CuX C C
C-C Li -> (c-0.2 Cu Li

X-C-C-C
> c-6-C-c-c

Alternate Last Step.

CuLi +

Alternate Last Step.

Cu Li

or

2 0

19
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SIP #5 - Tape 1 Worksheet

Assignment No. 11

Draw the structures and name compounds A through I in the reactions below.

The reactions are given in the abbreviated form. (This should in no way

prevent you from writing the balance& equations invollpad.)

2-Bromo-3-Methyl Pentane

Mg Ether

Na
>3

H
2
0

>A

m-Propyl Chloride

Li CuX Isopropyl Chloride
F

\ Isobutyl Chloride

> E

n-Butyl Chloride
-4 H

2-Chloro Butane

Assignment No. 12

Identify the reagents in the following laboratory synthesis:

2,4-Dimethyl Hexane

----------------2F
a. 2-Bromo Butane

3,4-Dimethyl Hexane

2,4-Dimethy1-5-Ethyl Heptane

b. 2-Chloro-3-Ethyl Pentane

4-Methy1-3-Ethyl-Heptane

20
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SIP #5 - Tape 1 - Worksheet

Assignment No. 12 (continued)

3,4-Diethyl Hexane

c. 3-Chloro Pentane

.2,3-Dimethy1-4-Ethyl Hexane

Assignment No. 13

Confused Clyde was asked to identify
the reactants in a number of labora-
tory synthesis. He listed all the
reactants below but failed to identify
them with the synthesis above. It is
your tail( to select the correct reac-
tant for each synthesis.

Na

3,6 -Dimethyl -4,5 -Diethyl Octane

Mg Ether H20
>

3-Methy1-4-Ethyl Heptane

Li CuBr 1-Bromc-3-Methyl Pentane

Li CuCl Isobutyl Chloride

1

Li CuCl n-Propyli Chloride
> 2,3,3,6 -Tetramethyl Nonane

Reactants: A. 1 -Chloro -2,2,3 -Trimethyl Butane

>3,3,6-Trimethyl Octane

2,3,3,6-Tetramethyl Heptane

B. 2-Bromo-3-Methy1-4-Ethyl Heptane

C. 3-Chloro-4-Methyl Hexane

D. 2-Chloro-5,5,6:Trimethyl Heptane

E. 2-Bromo-2-Methyl Butane

2 2

21



SIP 115 Tape 1 Worksheet

Assignment No. 14

Write all the steps in the laboratory synthesis of the:following compounds.

a. 2-Methyl Pentane from Propane

b. 3-Methyl 4-Ethyl Hexane from Butane

c. 2,2,4-Trimethyl Pentane from Isobutane

d. 3,4-Dimethyl Hexane from Butane

2 3

22



Self instructional Package No. 5

Tape 1 - Answer Sheet

ALKANES - PREPARATION

Assignment No. I

There are two ways to prepare an alkane from an alkyl halide with the SAME
(identical) carbon skeleton.

I. Reduction with Zn and acid

CH
3

CH
2

-C112 -CH-CH
2
-CH

3

CI

II. Grignard Preparation

CH3

CH
2
-CH

2
-CH-CH

2
-CH

3

Cl

Assignment No. 2

Zn, acid
CH3

CH
3
-CH

2
-CH-CH

2
-CH

3

CH
3

CH
3Mg H20

I

pH2-CH2-CH-CH2-CH3 ------10CH3-CH2-CH-CH2-CH3
Anhyorous I ^
ether MgC1

Grignard reagent

I. Reduction with Zn and acid

Incorrect: Zn

(CH3CH (CH3) CH2 Br -----* CH3 CH(CH3)2) Zinc without acid will give no
reaction

Correct: Zn, acid
CH

3
CH(CH

3
) CH

2
Br I CH

3
CH (CH

3
)
2

II. Grignard Reaction

Incorrect:
H
2
0 Mg, ether

(CH
3
CH (CH

3
) CH

2
Br CH

3
CH (CH

3
)
2

)

An alkyl halide must react with Mg in ether FIRST and then in the second step
the GRIGNARD compound reacts with water to yield the alkane.

Correct:

CH
3

CH(CH
3
)CH

2
Br

Mg ether

Or:

CH CH (CH ) CH Br
3 3 2

> CH3CH (C113)CH2 MgBr -----)CH3CH(CH3)2

Mg ether

23

2 4
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CH CH (CH )
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,-;IP No. 5

ip' 1 - Answer Sheet

No. 3

2-Bromo Butane

2-Bru,00 Butane

Na (Wurtz Synthesis)

Zn, Acid

3,4-Dimethyl Hexane

or Butane

1-Chloro-2-Methyl Butane

Assignment No. 4

a. (Isopropyl Bromide

Correct:

Na

jp 3,6-Dimethyl Octane

Zn, Acid
Propane)

1-Chloro-2,3-Dimethyl Butane

b. (2-Bromo Butane

C.

2-Bromo Propane

Na

Na

Zn, Acid
2,3-Dimethyl Butane

2,3-Dimethyl Butane)

2,3-Dimethyl Butane

Mg H
2
0

2-Bromo Butane ----i Butane
Ether

Assignment No. 5

Br
e

Na
I lit

-6- Na
I 1 I II 1 III

-c-c-
,

-C-%till Na ttltigll'
-C-C-C-C-C- -C-C-C-C-C-C-C-C-C-C- 3,8-Dimethyl Decane

. .

CI

correct

4,5-Dimethyl Octane

2,3,4,5-Tetramethyl Hexane

Na I,

25

24

Octane



SIP No. 5
Tape 1 Answer Sheet

Assignment No. 6

Br
Na

2-Bromo Propane

t

1-Chloro Pentane

Na

Na

1-Chloro-2,3-Dimethyl Butane

Na

11,1,
Br

3-Bromo Pentane

Assignment No. 7

1-Bromo-4-1ethy1 Hexane

2-Bromo Hexane

3-Bromo Hexane

.>

,11,1.11, 1

I 111,11 I

>

Zn, Acid

I I

I 1CC
I 1 ,

) (4) 3-Methyl Hexane

Na

(5) 5,6-Dimethyl Decane
Na

(2) 4,5-Diethyl Octane

2-Bromo-3-1ethy1 Pentane

3-Chloro-2-Methyl Pentane

Assignment No. 8

Br -L-
1111 I

(1) -C-C-C-C-C-C-le S I

Na
(1) 3,4,5,6-Tetramethyl Octane

Zn,

Mg, Ether H
2
0

2-Methyl Pentane

--4 or

26

25

Mg, Ether H20
-----*(5) 3-Methyl Hexane





SIP No. 5

Tape 1 - Answer Sheet

Ar,stgnment No; 8 (Continued)

-c-m -C-
I 1 I

(2) -(7.--c ---q-c-s-

(3) -c-c-g-g-g-
-c-

Na-JP
Na

,Br C, Zn, Acid
or(4) --C-C-C-c-c-5-

-c-
,

(5)

1 I

(6) BrCCCCCCC

Assignment No. 9

(4) 4,5-Dimethy1-3,6-Diethyl

(1) 3,4-Diethyl Hexane

Octane

Mg, Ether H20

----0(6) 3-Ethyl Hexane

Na

(2) 2,5-Dimethyl Hexane

Zn, Acid
-------->

Mg, Ether
or

Assignment No. 10

(Two isopropyl
chlorides re-

-acting with
each other)

H
2
0

-----(3) 2,5 -Dimethyl Heptane

-C-
I II I I "+
(Two II-Butyl (Isopropyl chloride
chlorides re- and n-Butyl
acting with
each other)

chloride reacting
with each other)

3,4-Dimethyl Hexane is symmetrical and results from the reaction of 2-Chloro Butane
with sodium.

2,5-Dimethyl Hexane is symmetrical and results from the reaction of Isobutyl
Chloride with sodium.

2,4-Dimethyl Hexane is NOT symmetrical and results from the reaction of:
2-Ch]oro Butane and Isobutyl Chloride with sodium.

I I
1 .1

-C- Cl -C- -C- -C-C- -C- -C-
I 1

Iii; Na till,' A 1 e 1 I t

-Y-C-r-g-ci+ ---T-g-g-------* ; c-c-c--y-+ -c-g-Y-C-c-- + -C-S-5-7-q--

27

26



' SIP No. 5
Tape 1 - Answer Sheet

Assignment No. 11

Mg, Ether H 0 -C-211111
0.:(2-C-c-C-C-(A) 3-Methyl Pentane

I I I

I III
Na -0:-C--C--C-

t t tit
I

(B) 3,4, 5 , 6-Tetramethyl Octane
1 I I 1 %

-C-C-C-Cl -C-C-
I 1

>CCCCCCC-
Br -L.- I

(i.7,1

It Itt 3,4-Dimethyi Heptane_C-CC-C-C- -c- I ( 1
I I 11 1

-L-6-C1-?--?--?",
\._..4.

t 1
1 t

- C-C- -C-C-
Li 1 III ...1.1A II 1 I 7--1!-----0-C-C-C-C-C-C-

-C-C-C-C-Li ----) -(-C-C-C-C)- Cu Li 1 1 tFq 1 '

% g 1 % ( I I % 2

(C)

2,3,4-Trimethyl Hexane

C- -C- - C

2 , 4 , 5-Trime thyl Heptane

-C-C-C-C-C-C-C-
>1111111

1 tG)1 I

(D)

I

C-C-C-C1 I

%III
16ccccc-c-

(H)

3,4-Dimethyl Octane

t 1

-C-C-C-C-
C-C- -C-C1 1111111

-C C C C-C-C-C
11

(I)

3,4,5-Trimethyl Heptane



SIP No. 5
Tape I - Answer Sheet

Assignment No. 12

a.

b.

-C- -
Li CuBr Isobutyl Bromide

Br
lilt

-C-C-C-C
; \

Na
I 1 I

-C-

i 1

-C- -C -
Li CuCl Isobutyl Chloride IIIIAAA

--. 7
i

.t ----4 ----->. -5-c-C-5---Y-`r
1

c

-c-C-c-c-y-
ci -c-

\\L Li CuCl n -Propyl Chloride
1 li till-C-

I

___-__ -C-C-C-C-g-c-c-!kill
-c-

1

-C-
I

-C-

Na
>

-?-Y-c-c-5-C-- -c-c-c-c-c-
, . , I ,

ci \
Li CuCl 2 -Chloro -3 -Methyl Butane , , 1

C
1

-------). -----4
I , I III
-C- -C-

I ;

Assignment No. 13

a.

Br2hv Br -C-
I

Li

-4-c-g-

-c-
...&.

CuBr
1

---g -B r
1

C
r ,

c
1 I 1 1 1CuLi
1 1 1 i

Br
2

hv Br Li --- CuCl
1

-C-
3-Chloro Pentane

i 1 ; 1 ______, -s-y-y- ,-.-y-y-y-Li
, 1 I

b -r-C-C-C -
-. -.+ > (-c-g-g)-2 CuLi

1 to 1

-

I I I I i 1

-g- c-C-C-g-g -
I 1

-C-
i

-C-
i

Z9

28



Assignment No. 13 (continued

1 t I 1 t t

-C- - C-Br2hv 1 Li CuCl IsobutylBromide -
i % I tI I i i I 1 1

c - c-c-c - ----4- C.-C.- C- 1- C-C-Li ---*' 4.C-Ci- 0 CuLi --.--- -C -C-C- C-C -
1 I 1 I 1 I 1 1 4. I I 1 i 1

Br -C -- - C -- -C-
1 I i

1111 Br
2
hv It t

d. -c-C-C-C- 0- C-C-C-C-till 11(1
Br

Assignment No. 14

I 1

1

-C -C -C -C -C -C-
I 1 1 1

Li CuCl Isobutyl Chloride
a. 1-Chloro-2,2,3-Trimethyl Butane ---; A 2,3,3,6-Metra-

methyl Heptane

Mg, Ether -C-H
2
0

t !tilt
b. 2-Bromo-3-Methy1-4-Ethyl Heptane

-C-
I

1
-C-

Na C- -C-
I 1 I I t I I

C-C-C-C-C-C-C-C-1111111
-CC-

Li Cudl isobutyl Chloride
d. 2-Chloro-5,5,6-Trimethyl Heptane 2,3,3,6-Tetra-

methyl Nonane

c. 3-Chloro-4-Methyl Hexane

Li CuBr 1-Bromo-3-Methyl Pentane
e. 2-Bromo-2-Methyl Butane ----* 3,3,6-Trimethyl

Octane

3 0
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Self Instructional Package No. 5
Tape 2 - Worksheet

ALKANES - REACTIONS

Parum Affinis - Without Affinity

I. Halogenation Reaction

Cnit2n+9 + X2

Heat or Light

II. Combustion Reaction

C
n
H2n+2 + Excess 0

2

Assignment No. 1

Heat

What is not fully
understood is not
possessed.--Goethe

CnH2/14.1 X + HX

> nCO2 + (n+1) H20

Write the step by step mechanism for the bromination of Ethane.

3

30



Example No. 1

Chain Initiating Step:

Heat or Light
Br Br 2 Br'

Chain Propagating Steps:

H H H H

B

21: 1-f"I
H H

t i 1

H:Br +
I I t

n-Propyl Free Radical

I 1 I

H:Br + -C-C-C-
1 11 1

Isopropyl Free Radical

.1 I 1
t

-C-C-C' + . Br --> C C C :.Br + Br" I

1 1

-C-C-C- + Br': Br

I

Assignment No. 2

I

-C-C-C-
1 41' I

+ Br

Write the step by step mechanism for the bromination of: Isobutane and
2-Methyl Pentane. Identify (draw the structure and name) all the possible
intermediate free radicals and all the products.

3 2
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Assignment No. 3

Forgetful Frieda was asked to identify all the
intermediates and all the products in a number
of reactions. Her answer is given below. In

many answers she has forgotten something. Com-

piete Frieda's answer.

0

(..

-C-
I -r- -C-

I 1 % I 1 I 1 1 till
Intermediates: -C-C-C-C I' -C-C-C-C- -C-C-C-C-'1111 II 4,1 i I I

-C-lit I

a -C7C-C-C-
I I .1

Products:

b. 2,3-Dimethyl Butane

c. 2,3-Dimethyl Pentane

I 1 1

-C- -C- -C-
i 1 i I

-C-C-C-C-Br -C-C-C-C- -C-C-C-C-
I I I I I I I 1 I 1 I 1

BBr r

[

Intermediates:

t

-C C-1111 III%
-C-C-C-C. -C-C-C-C-

i I I I I

1-Bromo-2,3-Dimethyl Butane
LProducts: 2-Bromo-2,3-Dimethyl Butane

I I I I I I

-C--C- -C--C- -C--C-11111.t1111 itilt
Intermediates: -C-C-C-C-C C-C-C-C-C--C-C-C-C-C-111,t,1111 it

Products:

1-Bromo-3,4-Dimethyl Pentane
2-Bromo-3,4-Dimethyl Pentane
3-Bromo-2,3-Dimethyl Pentane

Assignment No. 4

A number of monohalogenated products are listed below. Identify (Draw

the structure and name) the reactant for each group of products.

a. 1-Bromo-3-Methyl Pentane 2-Bromo-3-Methyl Pentane 3-Bromo-3-4ethyl Pentane

b. 1-Bromo-3,4-Dimethyl Hexane 2-Bromo-3,4-Dimethyl Hexane 3-Bromo-314-dimethyl
hexane

c. 1-Bromo-3-Ethyl Pentane 2-Bromo-3-Ethyl Pentane 3-Bromo-3-Ethyl Pentane

3 3
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Example No. 2

H H
I /

H-C--C--C--H
1

H H H

1° 2° 1°

Br2, hv 1

Br
I I

Ratio: 1°/2° = 6/2 = 3/1

1°

- C-
I I I

C-
I I I

Br
20 hv

Ratio: 1°/2° = 9/1

Expected
Ratio Observed %

I : II I : IIBr
t

+ -C-C-C - 3 : 1 3% 97%
I I I

II
or

1 : 32 Ratio

I I

- C - - C--
t I I I I 1

C C C Br + -C-C-C- 9 : 1 ,,,-.0 99%
1 1 t I I t

Br

i I 1 1 Br2,hv ( I t (
I 1 1 t

--C--CCC ----4 C c c c Br + -C-C-C-C- 3 : 2 2% : 98%
I 1 t 1 ( 1 1 t I. I t i

Br1° 20 20 10 or

I II
1 : 49 Ratio

Ratio: 1°/2° = 6/4 = 3/2

Example No. 3

Fraction of Fraction of
Total No. of Collisions Collisions

Rate of Reaction = Collisions X that have X that have
per cc per sec. sufficient proper orien-

energy tation

Rate = Collision Frequency X Probability Factor X Energy Factor

3 4
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Example No. 3 (continue6)

0

E act Cor the abstraction of 2 H

E act
30

E act
90

< E act > E act
2° 1°

E act foi the abstraction of 1011

E act
1°

RAT,' OF ABSTRACTION OF H ATOMS: 30 > 2° > I°

EASE OF ABSTRACTION OF ti ATOMS: 3° > 2° > 1°

Eialple No. 4

Chlorination Reaction

Relr,cive rates of reaction per hydrogen atom: 5.0 : 3.8: : 1.0

(3° : 2° 1°)

-C-
I I

-C-C-C-
I I I

Isobutene

Cl
2'

C
hv

CCCC1+

Isobutyl Chloride
tert Butyl Chloride

C-
1 I I

1 el
Isobutyl tButyl Chloride
Chloride

No. of 1°H Reactivity of 1°H = 9 x 1.0 9

No. of 3°H Reactivity of 3°H 3 x 5.0 15

9 35.7% x 100)
15 26

64.3%

Bromination Reaction
15

x 100)
26

Relative rates of reaction per hydrogen atom: 1600 : 82 : 1

-c-
I I

I I

Isobutane

Br2, hv

(30
2° 1°)

i 1C C
I I % _ , I I 1CC"1"CBr CCC
I t 1

1 Ar 1

Isobutyl Bromide tButyl Bromide

3 5
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Example No t_21 (continued)

isobutyl Bromide No. of 1°R Reactivity_of 1°H 9 x 1 9

t-Butyl Bromide No. of 3°H Reactivity of 3°H 1 x 1600 1600 178

Exclusively t-Butyl Bromide

Assignment No. 5

Calculate the percentage composition of the products obtained from:
a.) Chlorination and b.) Bromination of Propane and Butane. Compare these
results to those obtained experimentally. (You can find them in Example
No. 7)

Assignment No. 6

Identify - draw structure and name the MAJOR product in the reactions
written below.

3,4-Dimethyl Hexane

2,2-Dimethyl Propane

Br2, hv

Cl
2'

hv

Br2, hv
2-Methyl Pentane

Br2, hv
3-Ethyl Pentane

3 6
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Kcal
Energies of ReactivaLlon [ Ro= for the Reaction: + R. + 11.4,X

R X = Cl X = Br

CI 13 4 18

1° 1 13

2° 0.5 10

30 0.1 7.5

Example No. 5

EASE OF FORMATION OF FREE,RADICALS: 3° > 2° > 10 .> CH;

Example No. 6

CHI (1°)

CH3CH2 (1°)
104

98

CH
3
CHCH (2°) CH

3
1

C113-C;-CH3 (30)

CH4

95

91

CH3CH3 CH CH CH3 - CH
1 ---3
CH3

STABILITY OE FREE RADICALS: 30 } 2° > 1° ), CH3

ORIENTATION where in the given molecule the reaction will take place
predominately - comparison of different sites of the SAME
MOLECULE.

REACTIVITY Comparison of Different Compounds in a reaction with the
same reagent.

3 7
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ExattTle No. 7

1 1

-C-C-C-
I

t t 1 1

-C-C-C- C-
I .1 I 1

1 V

-C-C-C-
1 1 I -

C12, by
t

-C-C-C-Cl
1 t 1

45%

1 1

1 1 1

Cl 55%

Br
2'

hv
I

1
1 I 1

C-C-C- Br + -C-C-C-
I 1 1 IBr

Cl
2'

hv 1111
-C-C-C-C-Cl

. + -C-C-C-C-
t It II I t

Cl
287 72%

Br
2'

hv 1111 I 1 1

-C-C-C-C-Br + -C-;-C-C-
I '2%1 1 Br I I 987

Cl
2'

hv -C- -C-
1 I 1 I I I

-C-C-C-
I I

1 1

64% Cl 36%

1

1

Br
2,

hv -C- -C-
I 1 % 1 1

-C-C-C-Br -c-c-c-Lit
1 I
Br

Trace 99%

Assignment No. 7

-1,dentify (draw structures and name) compounds A G in the reaction
seuence below.

: Br2, hv Na Br2, hv
C D y E

%

A + B 3 8

37

Li CuBr -C -C - Br

----=>

I\ Li CuBr 9r
G



Assfoment

Write all the nteps In the laboratory synthosIs of 3-Methyl Pentane from
n-propyl chloride.

3 9
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solr Instruction Package No. 5

Tape 2 - Answer Shoot

ALEANES - REACTIONS

Assignment No. 1

Chain Initiating StEp

Heat or light
Br",.; Br 2 Br

Chain Propagating Steps

Br; + H:;:; C
. Br H + 4C-C-

. 11 1

.....;-'
I

-C-C + Br.A. Br -C-C :Br + Br*
t

I t

Chain Terminating Steps

Br° + Br' ----> Br : Br

1 1 I I

-C-C* + *C-C- ---> -C-C : C -C -
1

I I

1 1

I I

-C-C- + Br° ---> -C-C : Br
t I I

Assignment No. 2

Chain Initiating Step

Br :: Br

A or hv

> 2 Br4

Chain Propagating Steps

Isobutane:

-C- -C-
I 1 Br : Br

1
1

> -C-C-C-Br-C-
1 1 t 1 t

I I t

-C-C-C- + Br° --
I I I

-C- -C-
I 1 Br : Br 1 1 1

-a -C-C-C- CCC
t I t

Br

4 0





Assignment No. 2 (continued)
1 t

2-Methyl Pentane -C- Br : Br -C-Ittit II% t t

-C-C-C-C-C, 41 - C-C-C-C-C-Br%)111*...-. % t I 1 %

1 t

-C-
Br : Br -C-1111% t % % % %

-C-C-C-C-C- ,A C-C-C-C-C-11141.1 Iiiii
-c11(11

-C-C-C-C-C- + Br*+II 1

-C-1111% Br : Br
- C-C-C-C-C-

I tfti

-C- -Clt Br : Br
- C-C-C-C-C- .11

11;11
t 11

...
......--* I Br1

1

.11

Br

-C-
I ill %

C-C-C-C-C-Ittli
Br

-C-tItil Br : Br
!C-C-C-C-C-
It I .

-C-

Br-C-C-C-C7C-
t t

Assignment No. 3 1 i

-C- -C-
I I 1 I. 1111

Intermediates: 4C-C-C-C- -C-C-C-C-Ill% 111
1

1

-C-lilt
-C-C-C-C-ti1

-C- -C-
t lit Itti

a. -C-C-C-C- MISSING: -C-C-C-C-
1 I 1 I 1 °III 1 1

-C- -C- -C-%III 1 t 1 % t% % t

Products: (-C-C-C-C-Br -C-C-C-C- -C-C-C-C-11 t% 1%11 11%1
% Br Br

-C-1111
MISSING: Br-C-C-C-C-II%)

I I % ) % %

b. Complete -CC- -C--C- - CC-11111.11111 111l1
INTERMEDIATES: -(C-C-C-C-C -C-C-C-C-C--C-C-C-C-C-)ILI, II% EDI 11%1

2,3-Dimethyl Pentane -C--C- -C---C-111%%.'llt %
MISSING: -C-C-C-C-C- -C-C-C-C-C-

1 % % % %tit%
PRODUCTS: 1-Bromo-3,4-Dimethyl Pentane

2-Bromo-3,4-Dimethyl Pentane
3-Bromo-2,3-Dimet1yl Pentane
2-Bromo-2,3-Dimethyl Pentane
1-Bromo-2,3-Dimethyl Pentane

4 1
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Assignment No. 4

-C-I tp I
a. -C-C- -C-C- 3-Methyl Pentane1,111

-a a-
1 1 11

b. -C-C-C-C-C-C- 3,4-Dimethyl Hexane
I I II I

-C-
6-

c-c-c-c-c-c-11111
Assignment No. 5

a.
t I

-
I

3-Ethyl Pentane

Cl
2
hv

t t I

C C C-Cl
I

Cl
( 6

x 100)n-Propyl Chloride . 6 x 1 = 6 1 . 44.1% 13.6
Isopropyl Chloride 2 x 3.8 7.6 1.27 55.9% ( 7.6 x 100)

13.6

Br hv
2 lit

>
I I

t I

+
I 13r '

n-Propyl Bromide 6 x 1 6 =
Isopropyl Bromide 2 x 82 164 27,3

44.1%

( 6 x 100)

170

55.9%
6 x 100)

170

Cl
2
hv tilt t t tt
-c-C-C-C-C1 -I--C-C-C-C-

I 1 1 t
I 1 % t

t t t 1 Cl 6
b. -c-c-C-c- n-Butyl Chloride 6x1 = 6 28.3% 21.2 x 100)

t t I I Sec. Butyl Chloride 4 x 3.8 15.2 71.7

Br
211;

1 1 i t\._ t 'It
C-C-C-C-Br + -c-C-c-c--ill 1 lilt

Br
m-Butyle Bromide - 6x1
Sec. Butyl Bromide 4x82

4 2

41

(15.2
21.2

x 100)

6 x100)
334- J 6 =1.8%

328 98.2%
328 x100)
334



Assignment No. 6
1 1 X 1

- C C - - C CBr
2
hv111111

- C-C-C-C-C-C- ----i. -C-C-C-C-C-c-
1 1 1 % 1 % ki/ 1% %

Br
1 t

-C- Cl hv -C-
I 1 1 2 1 1 t

-C C C ---"- C-C-C-Cl
t 1 t I I I

- C - -C-
t

t

1 t

-C-
t I tt%

- C-C-C-C-C-
1 I 1

-C-
1 1 I I

- C-C-C-C-C
1 I

Assignment Nc. 7

3-Bromo-3,4-Dimethyl Hexane

1-Chloro-2,2-Dimethyl Propane

Br hv
2 It'll

%It
Br

Br 2hv 1--1
I

-C -C -C -C -C11111
Br

2-Bromo-2-Methyl Pentane

3-Bromo-3-Methyl Pentane

I

- C C
Li CuBr C2H5Br 1 1 1 1

Na
- ---

1 1 Br9111/ 1 1 1 Br hv C--C- .-> -÷ ----D-C-C-C-C-
1 1

CC
t t 2 tilt 1_6 _1-c-c-c- ---* c,c C ---4-C-C-C-C- ---0-C-C-C-C-

1

F--..--
Br10205

C D E
2,3,3-Trimethyl Pentane

2-Bromo- 2,3-Dimethyl 2-Bromo
CO

2
-4-H

2
0

Propane Butane 2,3-Dimet y1

A B
---1C-

Assignment No. 8

Butan
Li CUBr C3H7Br 1 1

----* -
I I

-C-
I

-C-
I

-C-G
2,3,3-Trimethyl Hexane

CH3C11111Br2hv itttLi Cu C1
t %

c C C Li
I

Cu Ll

1 Br

-1110 4C-C-C*2
1 t t

'
I 1

It It
C2H5C1 Cu Br

-(

1

C-C-C* CuLi +C-C-C)- Li Li

it ,1 1 1 1

t I 1 ( I 2
I

-C-

43
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Self Instructional Package No. 5

Form D - Progress Check Evaluation

ALKANES --PREPARATION AND REACTIONS

1. When butane reacts with excess oxygen in the present of heat the
products will be:

a) carbon dioxide

b) carbon dioxide and water

c) heat and carbon monoxide

d) carbon dioxide, water and heat.

2. Hydrocracking of alkanes can be defined as:

a) the reaction of an alkane with excess oxygen.

b) the reaction of alkanes in which smaller alkanes are produced.

c) the decomposition of alkanes with heat in presence of hydrogen.

,-d) the decomposition of alkanes with heat in presence of steam.

3. The following statements about the pyrolysis are true:

a) the pyrolysis of alkanes is known as cracking.

b) the pyrolysis is the decomposition of a compound.

c) the pyrolysis is the decomposition of a compound by the action of
heat.

d) the pyrolysis is the decomposition of a compound in the presence
of steam.

4. The most and the least stable free radical in the series of free
radicals:

CH3 CH
1 3

CH3-CH-CH3 CH3CH24 CH3-C--CH3 CH3-CH-CH:

are:

4 4
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SIP #5
Form D - Progress Check Evaluation

The most stable free radical

a) Ethyl

b) T-Butyl

() Isobutyl

d) Ethyl

The least stable free radical

a) " Isobutyl

b) Ethyl

c) Isopropyl

d) T-Butyl

5. In each pair of alkanes, identify the one which is more reactive
toward halogenation reaction:

a) Methane(A), Ethane (B)

b) Propane(A), Isobutane (B)

c) Isobutane(A), Butane (B)

d) Ethane (A), PrOpane (B)

More Reactive

6. The laboratory preparation of 3,4-dimethyl hexane from butane can be
achieved by the use of the following reagents:

a) BROMINE, light, SODIUM

b) BROMINE, Light, MAGNESIUM IN ETHER, WATER

c) SODIUM

d) BROMINE, Light, LITHIUM, COPPER BROMIDE, 2-BROMO BUTANE

7. The reactant required for the Grignard synthesis is:

a) an alkane

b) an alkyl bromide

c) an alkyl chloride

d) an alcohol.

4 5

44



SIP #5

Form D - Progress Check Evaluation

8. Identify the correct statements below:

a) Tertiary alkyl halides give best results in Wurtz synthesis.

b) Primary alkyl halides give best results in the reaction with
Lithium Dialkyl Copper Intermediate.

c) Grignard synthesis is a one-step preparation.

d) A Grignard compound can react with water or ammonia or alcohols
to produce an alkane.

9. The reagents required to convert 2-Chloro Butane into 3-Methyl Pentane
are:

a) SODIUM

b) MAGNESIUM IN ETHER, WATER

c) LITHIUM, COPPER CHLORIDE, ETHYL CHLORIDE

d) LITHIUM, COPPER, CHLORIDE, PROPYL CHLORIDE

10. The product A obtained in the reaction sequence below is:

Br2, hv Li CuBr n-Propyl Bromide
PROPANE >A

a) Hexane

b) 3-Methyl Pentane

c) 2-Methyl Pentane

d) 2-Methyl Hexane

11. The compound B produced in the reaction below is:

Br
2/ hv

BUTANE
Sodium Br2, hv Li CuBr n -Butyl Bromide

B

a) 4-n-Butyl Octane

b) 3,4-Dimethy1-4-Ethyl Octane

c) 3,4,4-Trimethyl Nonane

d) Dodecane

4 6
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12. The major product in the Bromination of 2-Methyl Butane is:

a) 1-Bromo-2-Methyl Butane

b) 2-Bromo-2-Methyl Butane

c) 2-Bromo-3-Methyl Butane

d) 1-Bromo-3-Methyl Butane

13. The major product in the reaction of 2-Bromo Butane with Zinc in
presence of Acid is:

a) 3,4-Dimethyl Hexane

b) Octane

c) Butane

d) Organozinc Compound

4 7
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Form Bl Answer Sheet

ALKANES - PREPARATIONS AND REACTIONS

1. b, d

2. a, b, c

3. a, b

4. c

5. b, c

6. c

7. a

8. b

9. d

10. a, c

11. d

12. d

13. a, b

14. a, b

15. a, b



Self Instructional Package No. 5

Form D1 - Answer Sheet

ALKANES PREPARATIONS AND REACTIONS

1. d

2. c

3. a, c

4. b

5. B, B, A, A

6. a, d

7. b, c

8. b, d

9.

10.

11. b

12. b

13. c



CHEM 201

FORM B

S.I.P. #5 - ERRATA

Question #7 - Reaction:

Br2,hvr Na Br2,hy Li CuBr Ethyl Bromide
2-Methyl Butane -V > B

Question #11 - Reaction:

Br2,hvr Li CuBr 2-Bromo Butane
A > 2,3-.Dimethyl Pentane

Question #14 - Part a.

a) Hydrocracking is the cracking of alkanes in the presence
of hydrogen

.
FORM D1 - Answer Sheet

TAPE 1

TAPE 2

5 B. B. A. B

Answer Sheet

The answers for assignments 13 and 14 are reversed. (The answer
.listed for assignment 13 is actually the answer for assignment 14.)

Worksheet - Example No. 4

Isobutyl Chloride. No. of 1°H. Reactivity of 1°H 9 x 1.0 _
Tert. Butyl Chloride NKM.77"rr "'Reactivity of 3°H 1 x 5.0

,-9 . 64.3%f_, 9
lr 35.7%

ligx 100)

5
`(T4. x 100)

50

. I




